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Substrate 113 

1 4- no preparation 

2 + X. holcicoia preparation 

3 + X. badrii preparation 

4 -h X, manihotis preparation 

5 + y n yanoDsidis preparation 

6 + X. orvzae preparation 

7 ^ X camoestris preparation 

8 4- X ramoestris preparation 

Substrate 157 

9 + no preparation 

1 0 + X, holcicola preparation 

1 1 + X. badrtt preparation 

1 2 + X. manihotis preparation 

13 + X r yanoDsidis preparation 

14 4- X. orvzae preparation 

1 5 -h X nam pestris preparation 
1 5 + X ram pestris preparation 



FIG. 2 
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109 : Ga1a1-3Ga1/Sl-3G1cNAc-Co 



Ml 23456789 10 




Substrate 109 

Lanes 1-4 = complete digest 

1 = 1 //I. of ctI-3, 6 Galactosidase 

2 = 0.5 /A. 

3 = 0.25 //I. : concentration of enzyme-4 units///!. 

4 = 0.125 /yi. 
5-8 = partial digest 
9-10 = undigested 



FIG. 3 
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1 20 Fucal -2Gal)S1 -4G 1 c-Co 

95 Ga 1 /?! -4G 1 cN Ac^l -3Ga 1 ^1 -4G 1 c-Co 

— / 
Fucal-3 

113 : Gal/?1 -4G1 cNAc)51 -SGaljSI -4-Co 
Fucal -4 



M 123 4567 89 10 II 



Substrate 120 

1 + no enzyme 

2 a-Fucosidase II 

3 + a-Fucosidase I 

Substrate 95 

4 no enzyme 

5 + a-Fucosidase I 

6 + a-Fucosidase I + j?-Galactosidase (bovine testes) 

7 + a-Fucosidase II 



Substrate 1 1 3 

8 no enzyme 

9 4- a-Fucosidase I 

10 + a-Fucosidase 1 + ^-Galactosidase (bovine testes) 

11 + a-Fucosidase II 



FIG. 4 
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118 



Gal CnaC/?l -4G 1 cHAc0^ -4G 1 cN Ac-Co 



167 : 



4 



Gal /?1 -3G 1 cNAc/?1 -3Gal)Sl -4G 1 c-Co 



M 12 3 4 5 




Substrate 118 

1 + no enzyme 

2 + )S-GlcNAcase 



Substrate 167 

3 + no. enzyme 

4 + /9-Galactostdase 

5 + /?-Galactosidase + jS-GlcNAcase 



F1G.5 
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200 : Ga -4G 1 cNAc/?l -2Mana1 -6Man>?1 -4G 1 c-Co 
(linear) 

197 : Ga1/?l!4G1cNAc/?1\6 Ga1/?1-4G1c-Co 

(branched) Gal)?1-4GlcNAc/?l /3 

12 3 4 5 6 7 





Substrate 200 

1 + no enzyme 

2 + ;ff-Galactosidase 

3 + /?-GaIactosidase + /ff-GlcNAcase ( X.manihotis ) 

Substrate 197 

4 + no enzyme 

5 4- /?-Galactosidase 

6 + ^-Galactosidase + ff-GlcNAcase ( X. manihotis ) 

7 + Marker (92b, 167) 



Fl G. 6 
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\ 

96 : Ga1NAc/?1-3Ga1a1-4Ga1iff1-4G1c-Co 
205 : Ga1NAc/?1-4Ga1)Sl-4G1c-Co 



M 12 3 4 5 6 7 




Substrate 96 

1 + no enzyme 

2 + yS-GlcNAcase ( X. manihotis ) 

3 + ;?-GlcNAcase) (bovine kidney) 

Substrate 205 

4 + no enzyme 

5 + ^-GlcNAcase fX. manihotis) 

6 + yS-GlcNAcase (bovine kidney) 

7 + Marker 02b, 167) 



FIG. 7 
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(167) : Gal;?l!3GlcNAc/31-3Gal/?l-4G1c-Co 
(202) : Gal/?l-4GlcNAc^l-3Ga1jSl-4Glc-Co 




Substrate 167 

1 + no enzyme 

2 + /?l-3> >4 Galactosidase ( X. manihotis) at 1x concentration 

3 + /?l-3, 4>6 Galactosidase (bovine testes) at Ix concentration 

4 + /?1-3', 4 Galactosidase (chicken liver) at Ix concentration 

Substrate 202 

I t 51 -3'>>T Galactosidase ( X. manihotis ) at lOOx concentration 

7 + B1-3 4>6 Galactosidase (bovine testes) at Ix concentration 

8 + )?l-3' 4 Galactosidase (chicken liver) at Ix concentration 



FIG. 8 
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1 09 : Gal al -3Ga 1 ^1 -3G 1 cNAc-Co 
193 : Galal-4Ga1/?l-4Gal-Co 
181 : Gala1-6G1ca1-2Fru-Co 




1 Marker 

Substrate 109 

2 + no enzyme 

3 + al-3, 6 Galactosidase (X. manihotis) 

4 + al-3, 4, 6 Galactosidase (coffee bean) 

Substrate 193 

5 + no enzyme 

6 + al-3, 6 Galactosidase (X. manihotis) 

7 -f a1-3, 4, 6 Galactosidase (coffee bean) 

Substrate 181 

8 + no enzyme 

9 -h al-3, 6 Galactosidase (X. manihotis) 

10 -f * al-3, 4, 6 Galactosidase (coffee bean) 



FIG. 9 
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III I, III 

134 : Manal-2Mano1-3Man/?l-4G1cNAc-Co 
I, III 

114 : Mana1-3Man/?1-4G1cNAc-Co 

200 : Gal/?l-4G1cNAc,?1-2Mana1-6Man/?l-4GlcN Ac-Co 

f 

i. II 



M 



2 3 4 5 6 



7 8 9 10 II 12 13 14 15 16 



mm . 




Substrate 134 



1 

2 
3 
4 
5 
6 



no enzyme 
a-Mannosidase i 
a-Mannosidase ill 
a-Mannosidase (It 
a-Mannosidase II 



(15 units, 20 hrs.) 
{15 units, 2 hrs.) 
(15 units, 20 hrs.) 
(100 units, 20 hrs.) 



Jack bean a-Mannosidase 
Substrate 114 



(15 units, 
(15 units, 
(15 units. 



7 




no enzyme 


8 




a-Mannosidase 1 


9 




a-Mannosidase III 


10 




a-Mannosidase 111 


11 




a-Mannosidase II 



2 hrsj 
2 hrsj 
2 hrs.) 



(100 units, 20 hrs.) 

Substrate 200 

12 4- no enzyme 

13 + y9-Galactosidase (bovine testes^^^^ 

14 )S-Galactosidase + /5-GIcNAcase 

15 + j?-GaIactosidase + ^-GlcNAcase + a-Mannosidase I 

units, 2 hrs.) 

16 + jSGalaciosidase 

units, 2 hrs.) 

17 + /I'-Galactosidase 

units. 2 hrs.) 



4- /?-GlcNAcase + a-Mannosidase III 
jff-GlcNAcase -(- a-Mannosidase II 



(15 
(15 
(15 



FIG. 10 
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213 : Mancrl^g 

2 Manal ^ 

2 Man-Co 

Manal 



216 : Manal 

2 Manal ^ 

^^"^'^ ^ Man)Sl-4G1cNAcy91-4G1cN Ac-Co 

Manal 



21 23 

M I 23 4 5 6 7 8 9 1011 I2M M I3I415I617 18 1920 22 24 




TWO-HOUR INCUBATION 

Substrate 213 

1 + no enzyme 

2 + a-Mannosidase 1 

3 + a-Mannosidase I +11 

4 + a-Mannosidase I!) 

5 + a-Mannosidase 11 -f 111 

6 4- a-Mannosidase \l 

Substrate 216 

7 + no enzyme 

8 + a-Mannosidase 1 

9 -f- a-Mannosidase! +11 

10 + a-Mannosidase 111 

1 1 + a-Mannosidase II + 111 

12 + a-Mannosidase U 



TWENTY-HOUR INCUBATION 

Substrate 213 

1 3 + no enzyme 

14 + a-Mannosidase I 

15 + a-Mannosidase I + II 

16 + a-Mannosidase 111 

17 + a-Mannosidase II + 111 

18 + a-Mannosidase II 

Substrate 21 6 

1 9 + no enzyme 

20 + a-Mannosidase 1 

21 + a-Mannosidase I + II 

22 + a-Mannosidase 111 

23 + a-Mannosidase II + 111 

24 + a-Mannosidase 11 



FiG. I i 
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179 : GlcPl-4Glc)Sl-4Glc-Co 

180 : Glcal'4Glcal-4Glc-Co 

118 : GIcNAc^l-4GlcNAc/?1-4GlcNAc-Co 
202 : Gal)91-4GlcNAc^l-3Gal/?l-4G!c-Co 

M 12 34 567 89 10 



r I79i rlSOn rHB i r 202 ^ 




M Marker 

Substrate 179 

1 -f no enzyme 

2 -f /?Glucosidase (1 unit) 

Substrate 180 

3 + no enzyme 

4 + ^Glucosidase (5 units) 

Substrate 1 1 8 

5 + no enzyme 

6 + )SGIucosidase (5 unit) 

7 -4- iffb!cNAcase 

Substrate 202 

8 + no enzyme 

9 + ySGlucosidase (5 units) 

10 + )?Galactosidase 



F IG. 12 
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Substrate: Gs 300 
Lane Nos. 

1 . No extract 

2. Xanthomonas holicicola ATCC # 13461 

3. Xanthomonas badrii ATCC #11 672 

4. Xanthomonas manihotis ATCC # 49764 

5. Xanthomonas cyanopsidis ATCC # 55472 

6. Xanthomonas oryzae ATCC if 55470 

7. Xanthomonas campestris ATCC # 55470 

8 . Xan thomonas campestris 

M: Markers (92b, 167, 197) 

9. No extract 

1 0. Bacillus globigii I 

1 1 . Bacillus globigii W 

1 2. Bacillus caldolyticus 
1 3. Bacillus b re vis 

1 4. Bacillus stearothemorphilus 

1 5. Bacillus stearothemorphilus 

1 6. Bacillus aneurinolyticus 

1 7. Bacillus sphaericus 

1 8. Bacillus stearothermophilus 



Strain A 
Strain B 

Strain C 



FIG. 13 
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0D4I0 



V 






\1 



NEB420 



NEB 497 



K 



beta-Gal beta-Glu beta-GlcNAc 

alpha-Glu beto-Xy! 



pNP— glycoside 



FIG. 14 
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I 23 4 5 67 8 9 10 tl 12 13 1415 



Substrate 202 

1 . No extract 

2. Xanthomonas campestris 

3. Xanthomonas campestris 

Substrate 167 

4. No extract 

5. Xanthomonas campestris 
G. Xanthoiiiunas campestris 

Substrate 180 

7. No extract 

8. Xanthomonas campestris 

9. Xanthomonas campestris 

Substrate 179 

10. No extract 

1 1 - Xanthomonas campestris 

1 2. Xanthomonas campestris 

Substrate 233 

1 3. No extract 

14. Xanthomonas campestris 

15. Xanthomonas campestris 



NEB 420 
NEB 497 



NEB 420 

NEB 497 



NEB 420 
NEB 497 



NEB 420 
NEB 497 



NEB 420 
NEB 497 



FIG. 15 
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M: Marker (191, 202) 
Substrate 300 

1 . No enzyme 



a1-2. 3 Mannosidase {Xanthomonas manihotis) 



2. 2 units 

3. 2 units ai-2. 3 Mannosidase + 5 units ^-Xylosidase 
{Xanthomonas holcicola) 

4. 5 units ^-Xylosidase (Xanthomonas holicola) 

Substrate 264 

1 . No enzyme 

2. 5 units iS-Xyiosidase (Xanthomonas holicicola) 



FIG. 16 
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M: Marker (191. 202) 
Substrate 259 

1 . No enzyme 

2. 2.5 units /S-Mannosidase 

Substrate 300 

3. No enzyiTie 

4. 2 units ol-2. 3 Mannosidase {Xanthomonas manihotis) 

5. 2 units a^ -2. 3 Mannosidase + 2 units ^-Xylosidase 
{Xanthomonas holcicola) 

6 2 units al-2, 3 Mannosidase + 2 units ^-Xylosidase 10 units a1 ■ 
Mannosidase {Xanthon^onas manihotis) 

7 2 units al-2. 3 Mannosidase + 2 units ^-Xylosidase + 10 units a 1 
Mannos^ase + 2.5 units ^-Mannosidase iXanthomonas holacola) 

8. 2.5 units /S-Mannosidase (Xanthomonas holcicola) 



FIG. 17 



